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METHOD THEREOF 

(57) Abstract: 

PROBLEM TO BE SOLVED: To improve the electrode of 
a device in transmissivity. 

SOLUTION: A first metal layer 81 of gold (Au) as thick 
as 15&angst; and a second metal layer 82 of cobalt (Co) 
as thick as 60&angst; are successively formed on a 
contact layer 17, and the contact layer 17 and the 
metal layers 81 and 82 are alloyed through a thermal 
treatment. By this setup, the metal layers 81 and 82 
react partially with each other to be formed into a 
reticulate pattem composed of comparatively thick 
regions and comparatively thin region or null regions. 
In result, a current is diffused in a lateral direction 
in the comparatively thick regions, and the 
comparatively thin or null regions are improved in 
transmissivity. so that an electrode can be enhanced in 
transmissivity as a whole. 
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hJli7±tcM)f:i5A<7)^(Au);5^P> 
fiS:-2.»l^SS8K IRff60A<o=I/^'^^ KCo);6>c>^-5.^ 
2 ^JRSSa'SrJii^J^^ L> jWi^atw J:i?3V^'^hSl7 




i:l»l^«S81 til 2^^)182 t^'&^fb-t^o Cltttc 
J: •) m ^«@81 1 ^ 2 &Sg82(7)-a5;e»*RlL:> M» 



1 

3 1 m?S,m 1 ^(ift&JSO 1 oX(±«^ J: 

4 1 m%im 2^mii. « (Ag) , 3 / < ;w KC 
o), ^DA(Cr), SB(Cu), ^(Fe), y^Wv^^,^ (gg), 

>v*>>A(ln). -vi^;T.v>!7Z,(Mg), v>.*->(Mn). ^ 

V^'^KTa), f-^V(Ti), >'^*:^v'-^;/^(V) , S«&(2n), 

IfS^3S5i iriE»i#;R{±^(Au)*»e>«:i}, 

mfB^2^Jl(i^(Ag). 3/s-;i.KCo). i^uA(Cr). m 
(Cu), ^(Fe), y;u-7^-::7 A(Ge), ^Vv-i^Adn), •s' 
^^:T.->'>A(Mg), TV^-XMn), -y-^-^KNi). /n-^v 
•i'A(Pd). e^(Pt), ;^;:C(Sn), :5'>5';u(Ta). 
(Ti), /N':hv>5i,(v) . S«&(Zn). v ji-i? A (Zr)0 

5-2 0 0 AT-*^it«r#®i:-r*»*]»2{CiB|R<0 

m-is.-r^m2^mm^j:mtijisx.tzztis^ti-i 

■7>*->(Mn). l&(Pb), /N'vv'5A(Pd), XX(Sn), ^' 
>^';w(Ta). •f"^'V(Ti). /N'-t-v-i^ACV) , ffil&(Zn)> 
-y^p 3 ;i -ir A (zr) <o ^ *, ^»-rn:i6» 1 o3l(±«lSi: J: 19 04^. 



(2) # M¥ 10-209500 

2 

[0 0 0 1] 
[0 0 0 2] 

50 S«MSrlStt7t*?-i: LT«±^ft**U "i? A(GaN) m^t:-^ 

tvrv^;z, (^|§ip6 - 3 1 4 8 2 2-^4^«) o COM* 
«^T-(±. -1^7 r r*« 1 ±{r nSGaN *-fb-g-»#* 
^ 2 , p M G a N^-fb-g-^^^^^S 3 tm-^nM ^ 

3 ± H ft^'tl n 4 y*' p 5 * f^fiS; 

LTv^^o pSl«ffi5«±, ^xlflRi? 0.03 ,xrci(r>\^\^ 
|gifL.fcf*lZ, IBm 0.07 ^mOAuSr^iFL, I^T 

40 U >^^ic<t >)Ni tAui:=Sr-g-MbL> ^-^•y^'«»$:» 

[0 0 0 3] 

[!&??**»?* L J: 9 ti"-?.!!^] V-t-X^ii-h^h. ±ie<o 

t(^s-^i4Sr#iii-*i.{f. j?$(i-jis:fitn;ioo AeKte:- 

50 [0 0 0 4] MoT. :*:%?g<7)ga<;ii, ifeiSffilzgJ 
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(0 0 0 51 

<^ ffl|iH**+»JZ/h $ »t tttf «ffijgfiS;ffi±(0^ffi tea c. T 

ms^-Ji^^-ti-rt t t^!^^^■o^M^-^SoT^g^^^^l■r 
[0 0 0 6] 2 iZtm<r>^mz X^t. m^cDV. 

[0 0 0 7] 3 l,zUm<O^^I,z X tL(f, IS 1 ^JR 

[0 0 0 8] ai^«4Hffi«C0^StCj:^i:, ^2^Jg 
S:> ffi(Ag), =J/N*;WKCo). r^nA(Cr), *(Cu), ^(F 

(Mg). -T>:*->(Mn). - -y '>-;P(Ni). / 9 A (Pd) . 
6^(Pt), XX(Sn), ^V^'JPda), '}-9>(J\). 
i^'^AO/) , Si&(Zn), v*;i'3^'>A(Zr)<od*>v^-rtt 

/j^^ <Mm^ixx\^^^^\^^mm^AmzTfmr'^^o 
[0 0 0 91 m^m5iizum<r>^mzxi,t. mi^m 

1-^>rtT% ife(Au) i:mo^JK5:H^$-<J:, HS^SrA 

^tix\^^^j:\,>m^i^mmmzfmx^i>o 

[0 0 1 01 miRrrm2^m<r>mmit2 0 oASrSx. 
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l¥5:'?-tt-ea5~2 0 0 Ati-:hZtX'm7&mim^ 
?&*14«:|6]±-e#*o 

[0 0 1 1] mi^m7Ktm<r>^mzx^t^ f^i&m 
mmjimiz X 10 m^<r>'mm^-!m±i>zm I ^mi:nmz 
m^L. m^^xm 2 ^jfrnnmK xiomi ^mRx/m 
Sff^gc;m±t-> mi^^t^^j:i^m<r>m2^i^iWf^ 
-r^o zrnzx^o. umzm^^ixfzmi^mii^tL 
10 r»2^«**«:^i6]{c^ftL. ^mmmz^m.\^tz&M. 
mw-^^u^t. m.ti^t<r>m<<zm2^mi}^'^<^^Lii 

|6J±L. »*«2(cfe«go#St|fl^<oS6*^#*^i: 

[00121 19*35 8 tciBIRO^Stc j: * t , » 1 ^JR 

(In). v^'*^-->'^ A(Mg). "7 >- > (Mn) . #&(Pb), 
-:/"5A(Pd), ;^X(Sn), ^'^^^l/da). ^^XTi). 

tt;5-lo3lli«S5:T-«^-r-&o itttci*). m^S* 

mtLxm2^mixio s^mzmmw^^mi- i>^t a^x # 

(0 0 131 »*a9{cie<R<o#g{cJ:-Si:, 

«® ji^^MS r^^ise^i iz^simi Mm-r ^ l r , 
o i tLic J; . ms^-**^* ^ ixfzU^xamMMi^ 

(00141 1 0 K%ZWi.<r>^^l,ZX^t. ^jse 

[0 0 151 »*:«i 1 i,z%z^(r>^mzXi,b. 

i6ii^^^<^>J;^(c. m-w,iz{mm.'?-^m^x^t^^^mi 
^BmzMis.$iitz^^t. tfih<7)mi<z^mmTi^^ 

50 [00161 



-3- 



(4) 

5 

^OliJ^-vUTiSK S 1 30±(CvU =?>(Si) 
K-yOnSGaN ;6-^^^Mi¥$&0. S/imO^^^yK 10 

[0 0 17] -e-LT. iJ'^^y KJi 1 4<7)±tmji:*^;3 5 
A<06aN ^^^Jb^-^/N^V re 1 5 1 t^i¥^3 5 AOIn 
o.2o6ao.8oN 5 2 r*^^;^tt/-#fift 

^•#^«it (MQW) O^TfeSl 5;6^^^5:USgJFM? 

ttrv^^o /^*ur)il 5 uiee. 5 2{i5Ji 

T'*)^o ^itmi 50±U{ipMAIo.i5Gao.85N ;if^?>^ 
'5>M1¥*^5 0 nmtO^ V 7 1 6 tIj^^JP^^ ^ tLTv^;i) o 
^y y Ymi 6<:0±tC(ipMGaN ^ >2) MIP 
0 0 nmOav^^iJ' hJS 1 7;&^ff^^^ttTV^^o 20 

hSl 7tcS>g^i-^iei?l 5AO^(Au)^. ^(Au)(CS 

<hT-«^^^TV^^o mffil 8Bii:J^2 0 0 k<0/^^ 
v'^ACV) tlBli?l. 8/.mOT>'^^-»i'A(AI)X«iT 

[0 0 19] 0 Q<n^^^mz^ 

Si* (jy.TMovpEtB&f) \zih%mjSL^\zx^m 

^^Kfzo m^^hMzir::^{t^ r>^-T(NH3) . 

U T:^'^;^(H2,N2) . h V ^•^>'W:^*V ^ A(Ga(CH3)3) (i^ 

T Ftmg J ttz-t) > hU>^;ur;i/^^*>A(Ai(CH3) 

3) mr rm J tis-r) . hu>^;v>f >v'!7A(in 

(CH3)3) mT TTWI J tiei") . v^>(SiH4)<h 
nv-<>^vJ^^;uv^*;T. v*^ A(Mg(C5H5)2) (^^T TCP 

[0 0 2 0] J: l9^^L/c 

affi^riMt LTtrm^B^aO^^r >f T^ISl 1 ^MOV 40 

L^fc^&^'bfiJSl 1 0 Ot:-e*^f •7r-r TftjRl l S:^-^ 

[0 0 2 1] iajK^4 0 OrS-Cl&T^-ti'T. H2 

S: 2 0 \ \Xex/6^. NH3 1 0 I iter/:8^. TMA 1 , 8 X 
1 0-5^;^/55^t:«|&LrAIN O/N^y^rJll 2*|?j2 

T^Stil 1 5 ortclSi^L. H2^2 0 liter/:9-. NH3 i 
1 0 liter/53^. TMG S: 1 . 7 X 1 Q-^ ^Ji^y^^ Hz:^*^ 50 
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tcj:»)0. 8 6 p prntc^^fi^tij^cv-^ 2 0 X 1 0 
-8^;P/^?'T-tt*&L. ^11*^4. O/^m. m^«JS2X 

1 0' Vcin3, vU =7>iftJS4 X 1 OiVcm3(7)GaN ^^h^ 
^Sf^-tUTiftJSn* «1 3i:J^fSLLtio 

I 0 0 2 2 I ^^H. -9-:7 T 1 1 OiajK* 1 1 5 

OX:i,Z^nL. HzXlt^hil 0 Mter/5}'. NH3 ^ 1 0 li 

TMG S: 1 . 12X1 0-^^;U/53^. TMA ^: 0 . 
4 7 X 1 0-^^;W/59^. H2;^r;^(lJ: >) 0. 8 6ppmtC 
*fi$ti;tv7 vSrSX 1 0-9^;^/49^T-««&LT. IK 
m^O. mT-iftjRl X 1 0^ Vcm3. v'j n >ift 

JS2 X 1 O^Vcm^OGaN ^^h&^^'7 y Kil 1 4 ^ffM 

[0 0 2 3] ±f£co>5^7^;' KJB 1 ^iMl&Lfz^k. 

NaXJiHa^ 2 0 llter/:S^. NH3 ^ 1 0 liter/^. TMG 

*2. OX 1 o-^^;u/^T-«*&Lr. mmmssA 

(DGali ^^hm.h/^')Tmi 5 lS:?KgcL7t:o ^XiZ^ HzX 
fiHa. NH3 LT. TMG ^ 7 . 2X10 

-5^;^/^. TMI ^0. 19X1 0-^^)UX^X-m^L 
)^)¥^3 5 AOIno.20Gao.80N 1 5 

2 Sr^^Lfwo S^btC. /N'UTJB 1 5 1 t^-pm 1 5 2 

r@l 5 1 ^B^LTtTo ::^OJ:9i^LT5^ffl(7)MQW 
W^O^TfcS 1 5 imJ&LfZo 

[0 0 2 4] ^kiiZ, ^yr4rmmi lOSJRS: 1 1 0 
0"C(CiS}tL. N2X{iH2 4: 1 0 liter/^. NH3 =^ 1 0 I i 
ter/^3^. TMG ^ 1 . 0X1 0-^^;i//^. TMA 4: 1 . 0 
X 1 O-'^^Ji^y^, CP2Mg «:2 X 1 O'S ^;l//^3^tr«^& 
Lr. iKll#^5 0 nm. "7^:^ v A (Mg)«JS 5 X 1 0 
1 Vcm3 V ^ A (Mg) ih^-'^^Lfzp MAIo. 1 56a 

0.85N ^^h^^^^ y Vm 1 6 iM^LfZo 

10 0 2 51 ^tc. -'fv' r 1 1 OiajK* 1 1 0 

oriclSifL. N2X«iH2 5:2 0 liter/53^. NHs S: 1 0 1 1 
ter/^. TMG 1 . 12X1 0"^^;^/^. CP2Mg ^ 2 

^v»>A(Mg)«JK5X 1 0^Vcin3OV^:^v»i7i.(Mg)Sr 
K-yL/cpMGaN 36^<bJS^=y>^^ hJl 1 7 im^L 

fZo 

[0 0 2 6] >XiiZ^ Z2>9^ hmi 7 (D±iZJ:.y^>^ 

T-a^tirv^T^v^gP^g^Orj^^ ^ bei 7. ^^yVm 
1 6 . ^T^S 1 5 . ^ K@ 1 4 . n* if 1 3 <D—U 
iiS.mi^ij:^*:^ ^Z X^KfBit-i ^-yjL^y^y ^[z I 
Ji:yf->i/LT. n* SI ScO^HSrSffi^i^TTto ^Jfc 
tl. ^.TO^iS-e, gl 3 tl^t'r;2)mei 83^3 
hS 1 7tc*t-r^iS3fe14omffil 8 ASrf^^L. 

/Co 

[0 0 2 7] (1) y ^ yitY^)y 

^"yy^izx^n* mi 3(Dmitim±<7ym^mmzmi: 

fMLT. 1 0-norr:t-^y.T<7)li5*^tcS^^Lfc 
KJ12 0 0 AO/^*':^v^/^(V) t^lll. 8//mO 
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7 

^*-r^o Ctt{zJ:t)n* e 1 3 <ORas®±lCi;S 1 8 

(2) ^tc, *B±{C7* h h 1 9 ^—m,-mM\^ 

<7)mSffMgi5^<7)7=j- M-v;^h 1 9«:^±L-C, 1112 
H^-ti •? t-^.Sfl 9A^fMt--i>o 

(3) aSlJi^gicT, 7* M^-:^x H 9SI>*StB?-*7t 
ri^^^- 1 7±{C, 1 0-6Torr:*--^^JiJlTOe;*S 
t-#f^L7tm. MI?15AOife(Au)?:fi6:K$-lirT. 112 iO 
^•ti^t;, ^1^R18 1 «:fMi--2.o 

(4) ^v»T. »1^S8 10±{c|gjp60AcOri/N*;W h 
(Co)^fiS:M$Hi:r. S2tc^-rJ:^(;. ^2^JKJS8 2 

(5) ^fi-^^«^«*^p>flxoaiL. ';7h:i-7& 

icj; ►) 7* h Uv*;^ b 1 9±{zlt«L;tAui:Coi:=S:i^* 

(6) ^li:, iS^fetiomsi 8 A±<7>— S5ic**>T-v ytf 
m<r>Wm'^v K2 0 ?r?K^-r^;t*!)lc, 7 * h X^VT. h 20 
«:-»ir^;ftJLT, -?-<7)l;ffi/^••7 K2 O<O?i^fiS:gl5:0-O7 

* h htc^.^rffllt'&o -^l^, ^yN';!/ KCo) L < 

li^.;;^;U(Ni) t^(Au), r;W5-'t'A(AI). -f" 

(5) <0Xet|^1*lC. V 7 h:t7ffi{Cj: 7:J-h 
\-±.\Z.^m\~i. ►)««L/cCo^> L<(±Nii:Au, A 

K2 OSr?K^-r^o 

(7) -eof*. Stl4-#H^^r*^*->7'T-Sf^L. 02**:^ 
S:«*&LT)E:tl SPatL, ^Ot^cgg-C^H^SJS?:^ 5 30 
SOriCLT, 3 ini*fcL, 3>5'^'mi7, ^' 

7 1 ^ 1 ^jse 8 1 1 n 2 ^mm s 2 1 o-^^f t:®3a> 

1 8 B t n- @ 1 3 t O-^^ft^aS^rff o7!io 
[0 0 2 81 iOS^ataicJ: »)Au7>»*p^-5>»l^JgS8 

1 tC075^ib)5S:-?>»2^«^8 2cO-SP^5RKdL> ¥M« 

P«^(SEM) lCJ:«.*ffi^^S-|17tC^-ro r^v^'irh 

S 1 7±tcB&^i«i;«i*LfcjK):L-^)S;ti8 zmi-^.^ 40 

iX. 8 3 2 8 2 **f^fiK $ it 

rw^^o EI7lCi5V^T, llv^a5:8-*^GaN 0=?>':J'^bg 
1 7 0*J!)LXJ±ffi*T»<®^$tt/c^2#JRJ8 8 2 ?: 
^L, ev»S5^fipt>g:j?±B£^8 3*-Tl&^H^cHf^Jj5;$ 

8 3**SI*ST-v^-5Jtt!l!WI?v>«l«HfflaL, 

t>8 3ratCfM$*vf^»2^Jl@8 2i}^&Mmm^^ii^^ 

[0 0 2 91 2^*ife«Si-CI±, Au;*>«b«*li^l^JKJB8 1 50 
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±tCCo3j'C,^^^^P2^JSS8 2 «r5g*-t-*«^t Ljt 

^^S8 2 ?rCoT-«*L;t*^ iO^&{C^(Ag). 
KCo), ^DA(Cr), a(Cu). ^(Fe), y;Pv^^A(G 
e), -f V^^-trAdn), t^^^v^-^z A (Mg), v^i^-^CM 

n), J'V^^Wda), ■^^'Vdi). /<^v>^A(V) , S«& 
(Zn) , V ;u n ^7 A (Zr) ^ t'O 1 ttXli«Sfctt*^f IJffl bT 
tfe-e*.*o #tc, c:itibikJSi±^liikJSii8 i**au-c* 

2^mmtLfcT()K ±im^^m^>x3ma±<om^t 
5ortL;t**, iooo"CJi)iT<oiEHT-fijfflDrteT***o 

I 0 0 3 0 1 1 0 0 (0^±m 1 5 (±MQ W«i§ 

tLtz-^^. SQW^Ino.2Gao.8N ^;6^f>^^#^, -e<7> 
■ffe> ■ffiitO?lgJt<0 4 7C. 3 7C^OAIInGaN tLTtS. 

e). Si&(Zn)^<7)2^7E;^^:fflv^^i t;i^*T*|;-J.o 
» 1 8 1 t ^ 2 8 2 i: i^t>-^fzm^m. 

m 1 8 AO^Jlfi, -?-tL-r*t5 - 2 0 0 AOmUlcB^ 
^ttrv^tvjf iv^**, jS*tt*^*'l>;t*:)ic200 AmT*^) 

1040-200 A«0igHF«3H*>;& C J; »i 

[0 0 3 11 (» 2 ^jft^a) ±nm i *ii^-e<±, au^j- 

?>fiS:^^l^^ii8 1 tCoyi-h^i>m2±Jg,^8 2 

8 3 tmmitLt:cot^m.^w^m-t^m&t Ltm^. m 
2 nmrnxtm i 8 i o i^mzfm l, -5-<o*i^ 
<r>mi^msi oi:mt Lxm2^m8 2 o^mmmm 

;^hl9*?i^^U, 7* V^^9 7^HJ:t)^.gpi 9 

A^rffM-t^tc^f r'<i»i||ifet«jt|il«T-*^o m 

T, m4im^^xm2^mm<r)m,mm:fsmim.m-r 

[0 0 3 21 i-f> ^^«et^r7* hVv;^ h 1 9S. 

f>'llttS$-<ir;t='>^^' 1 7±tC 1 O-^Torr^ - ^J-Jl 
TcO^M^K^^Lfzm. ^(Au)«re7!)H;|g«L. ft^^t 
Ulll^SB 1 O^ffM-t^o -rcT*, ft^^ic^m^jf^ 

v^T> »l^m8 1 O^Xf::i>^i' h@ 1 7±tcf&(Pb) 
5r^M$-«i-T, »2^S8 2 0 5r?Kffi-r-5.o ZOm^. 

7 h:t7ffilcj; 19 7* h Uv;^ H 9Jitcit«L 
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/cPbtAut $r^*L. ^lyi^i^ hmi lizn-thmitii. 
[0 0 3 3J itvCJ: iS4^f-ffM$^t^j»l^JS8 

» 1 &S 8 1 0 ?r&(Au) X-mmLfz-bK ffi(Ag). /-f^ 

1 0 7>^ife(Au);5»?>a-l>J^'g-{r(±. »2^J18 2 0(il&(P 

>(Mn), ^(Cu), v't' A(Pd). ;^X(Sn). ^ > i' )U 
(Ta). -^^XTi). /N'-:hv'!7A(V) . SI&(Zn), ->';i/=r 
- A (Zr) O ^ -t, v^-rtt*^ 1 oXfilSS^Of IJfflTjspTtg-e 
ib*o **i(fe«^t?J±, ^(Au)«:#*»lc^«-t-«>ii: 
1^1 #^8 1 Qi:n.mzfmir^m^t\^tztK ^r. 
•y^>y^<7>1jmTmi^iS.8 1 0 ^*i4^(cffMLT^(> 

J: < , 't<7)m'^\,zitn^m^J.^<^^mim i s i o 

Mat; J: <9^^^0*MJi^;i^+-^flJffl LX&.mzjfm 

[0 0 3 4] (» 3 ^m.mm<os^mi. is.mm- 
^m±i<zmm^ixfzm.n^±iiz±mm'S:Mm.L. -?-of* 

(0 0 3 51 s-r, nmLfz=iyf^i^vmi iRxry* 

02;6^^>fie;^S^ti:^-8 4 «r:9't^t. ^tt^«©^-8 4^3 

^^^^ hill 7<ogffi®±iz^»$-ti-^o Kv^T, mm 

mW-izX 1 0-6Torr:t-^J^J.T<7)iS;*^tc#^^Lf>:m, 

ikwtcik(Au);i>'b^*^Ji8 5immm kitmm^ 

•^^o 115 (a) iiZ(o^m^7jiLfzm:^ejWimmr-^ 

{CJ: •) 7* h Uv';^ h 1 9±t;it«L/cm*ii^8 4 tAu 

*T.;tg^fi:?-8 4 $:^*-r^„ 3>3'^ hJll 7±<7)|^e 
?-8 4dsgfe*?*t;^ci>c,^^|2l5 (b) t;^^fi?»BfBlli: 
LX^-to COi^ »CLT=i>^^' 1 7tC*t1--5S 

[0 0 3 6] Z(7)X^liZLxnhftfzm.Ul 8AI±, ^ 
M±t--^tc5Sf,itfcIi&iSg4^<0&jK)B8 5 7i*5K^$ 
tL. S^S^-S 4<0^*HJ; f) hJS 1 7WSaiL 

7t^S5:<7),^.8 6 *r*LTv^^c7)-eJSig^;i«|fi]±Ls ^1 
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r-(±«i&^8 4<7>#K^Si02i: L;^:^^ 5 ^'n>^v^Ji 
4i:=iyi'i'Vmi 7tc^«$-^-5.:^Si:LT{i, —IK: 

[0 0 3 7] (^4 mmm) ±tim 3 mmmxa=i> f 

10 ^ vmn ±^zm.mvfzw&^8 A^w.^-f^mjktL 

[0 0 3 8] t-f. niiiLfz=iy^i^ hm 1 7±tce:a 
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